INTRODUCTION {#sec1-1}
============

Diabetes is the fifth leading cause of death globally and causes 6.8% of death in all age categories.\[[@ref1]\] The spread of diabetes has an increasing trend due to aging, changes in life style, diet, and lack of exercises. It is anticipated that the number of diabetic patients will increase to 300 million patients by the year 2025.\[[@ref2]\] This disease is the reason for lower limb amputation, and incidence of blindness or loss of vision.\[[@ref3][@ref4]\] According to World Health Organization reports, just 37% of diabetic patients have controlled disease.\[[@ref5]\] One of the main factors in diabetes is the geographical factor and according to the last claim by world diabetes federation half of the population in Persian Gulf countries are disposed to diabetes.\[[@ref6]\] Several other factors which can affect the spread of this disease are genetic elements, behavioral, weather, and environmental factors.\[[@ref7]\] People with high risk of developing disease are described as over 30 years old, hereditary, obesity, body mass index (BMI) ≥25 kg/m^2^, lack of physical activity, giving birth to a child weighing more than 4 kg, high blood pressure ≥140/90 mmHg, high density lipoprotein \<35 mg/dL, and triglycerides \>250 mg/dL.\[[@ref8]\] Diet and drug regimen is the most important factors for controlling the disease and \<50% of patients in developing countries are receiving enough drugs.\[[@ref9]\] The main goal in the treatment strategies is controlling blood glucose, which will improve life quality of the patients.\[[@ref10]\] Several studies have established the relationship between hemoglobin A1c (HbA1c) level and life quality of patients and every 1% reduction will improve 5% of life quality of the patients.\[[@ref11]\] In this study, we aim to investigate the role of different factors on control of diabetes in diabetic patients in the Northwest of Iran.

MATERIALS AND METHODS {#sec1-2}
=====================

Sampling {#sec2-1}
--------

One hundred and eight diabetic patients who were referred to central diabetes center in Imam Reza Hospital (Tabriz, East Azarbaijan province, Iran) were selected voluntarily. All patients participated voluntarily in the study and confirmed their participation by written consent. Inclusion criteria were patients with approved diabetes who were referred to Imam Reza Hospital, and all of these patients were included in the study. This study was confirmed by the ethical committee of Tabriz University of Medical Sciences.

Tools {#sec2-2}
-----

The study was done during the period of 8 months, and a questionnaire was utilized to collect data such as height, weight, age, diet and life style, and patients' BMI was calculated. The questionnaire was developed after interviewing with experts and validated by Cronbach\'s alpha in SPSS version 21 (IBM SPSS Statistics, New York, USA). The level of HbA1c, fasting blood sugar (FBS) and glucose 2 h postprandial were measured by a BS-800 machine (Mindray, Shenzhen, China) and kit components were from Pishtaz Teb (Pishtaz Teb, Tehran, Iran) and glucose and FBS kits were obtained from Pars Iran Azmoon (Pars Iran Azmoon, Tehran, Iran). HbA1c values below 6.7% were considered controlled diabetes and those above this level were considered uncontrolled diabetes (as provided by the manufacturer). Patients' drugs included insulin, metformin HCl, glibenclamide, and glitazone. Overall effects of treatment were concluded from the outcome of each controlled factor.

Statistical analysis {#sec2-3}
--------------------

SPSS version 21 was used for statistical analysis. Cronbach\'s alpha was applied for the validation of Questionnaire. A *P*-value below 0.05 was considered statistically significant.

RESULTS {#sec1-3}
=======

From the investigated population, 46 (42.5%) were men and 62 (57.5%) were women. Overall 52 (48.15%) patients had controlled disease of which 22 (20%) were men and 30 (28%) were women and 56 (51.85%) patients had uncontrolled disease of which 24 (22.23%) were men and 32 (29.77%) were women. The age of patients ranged from 15 to 80 (average: 55.8 years) and had diabetes for more than a year. The mean duration of diabetes was 12.7 years. All laboratory analyses for controlled and uncontrolled patients are presented in [Table 1](#T1){ref-type="table"}. Cronbach\'s alpha reliability index was 82%. The time between visits to the doctor, medication, hereditary (brother), and sport had a significant relationship with the controlled group \[[Table 2](#T2){ref-type="table"}\]. At the time of visiting the doctor, patients who were examined by the doctor every 6 months or more had a significant difference in control of disease, but patients who were examined in \<6 months had no significant difference. About 30% of insulin users had controlled disease, but 65% of the patients who consumed metformin had controlled disease. 65.5% of the patients who had average of 2 h exercise during the week had controlled disease. By hereditary, 67% of patients with the history of diabetes in one of their siblings had controlled disease. All other factors had no difference between the controlled and uncontrolled groups \[[Table 2](#T2){ref-type="table"}\]. Moreover, the sleep duration of the patients was between 3 h and 10 h and just 4 patients had sleep disorder.
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DISCUSSION {#sec1-4}
==========

The main index in controlling diabetes is the measurement of glycosylated hemoglobin and in this study, we observed 27 mg/dl increase in FBS for every 1% change in the HbA1c. It has been demonstrated that there is a relationship between A1c and FBS of the population of the study.\[[@ref12]\] HbA1c is an index for the blood glucose for past 2-3 months and is a better index for evaluating control of diabetes in the patients. Its normal range in a normal human being is between 4.5 and 6.7%.\[[@ref13]\] In this study, the average of HbA1c in controlled patients was 5.93% and in uncontrolled patients was 8.63% and HbA1c range above 6.7% was considered as uncontrolled patients. In our studied population, 52% of the patients had uncontrolled disease. A similar study from South Africa reported an average of 11.2% HbA1c in their patients\[[@ref14]\] wherein loss of therapeutic facilities was the major reason for the high rate in uncontrolled patients. However, in our study, noncompliance with the diet prescribed by the physician and lack of timely medicine intake were the main reasons for uncontrolled disease. Previous studies have reported 53% and 84.3% of the patients with uncontrolled disease,\[[@ref14][@ref15]\] which was attributed, respectively, to nondiet factors and high stress.\[[@ref15]\] In this study, 9 patients had the history of hospitalization, among which 4 of them were admitted because of diabetic foot ulcers, 3 of them because of renal transplantation, and two of them because of hyperglycemia. A similar rate of hospitalization because of hyperglycemia is previously reported. However, the average HbA1c in this study was 7.66% and 56% of patients had uncontrolled disease.\[[@ref16]\]

In this study, 37.03% of the patients used insulin and 79.6% used metformin tablet for treatment. In tablet consumers, 61% took single tablets, 33% took two types of drugs and 3% took three types of drugs, but in a similar study, 84% of the patients used oral medications for treatment, among which 68% used single type, 27% used two types and 4% used three types of drugs for treatment. However, in their study, metformin was the main type of oral medication.\[[@ref16]\] Both in this study and previous study, 65% of the controlled patients used metformin for oral medication. Interestingly, we did not find any relationship between aging and control of the disease (*P* = 0.204). However, aging is associated with physiological and psychological changes and reduces abilities and life quality of the patients.\[[@ref1]\] But our finding indicates that patients with young age had less knowledge about the disease and did not care about controlling their disease and hence there was no significant difference between aging and control of the disease. The BMI calculated in our study was 27.31kg/m^2^, which was less similar to previous reports.\[[@ref17]\] This result indicates that in our study because of daily exercise by the patients, they had relatively favorable weight and were taller which led to less BMI than the previous report.\[[@ref17]\] In our study, there was a significant relationship between education and control of the disease but Millar *et al*. could not find any significant relationship between education and control of the disease.\[[@ref17]\] Our educated patients had enough knowledge on how to control their disease; they had experience of googling about diet and controlling their disease. In this study, 81.48% of the patients had a history of the disease in one of their close relatives, which was higher than similar studies with a report of 58% family history of the disease.\[[@ref18]\] Most of the family history in our study was in sons and brothers.

In this study, 72% of the patients who visited doctor twice or less during a year had controlled disease, but 60% of the patients who visited doctor every 3 months or less had uncontrolled disease, which can be due to higher stress and anxiety (*P* = 0.011). These results can indicate the role of stress in controlling the disease, which was previously suggested by others.\[[@ref19]\] Voluntarily participation and random selection of the patients in this study can explain the role of visiting a doctor on developing uncontrolled disease and we can conclude the importance of less stress consequent to interactions with doctors and family members in control of the disease. In addition, sport has a crucial role for controlling the disease. Several studies indicated that sports could increase body sensitivity to insulin and reduce FBS and control of the diabetes.\[[@ref20][@ref21]\] However, most of the patients conventionally are reducing their sport and exercises after disease\[[@ref22]\] but in our study, 65% of the patients engaged themselves in a 2 h of exercise per week had controlled disease. We have to consider the destruction of red blood cells as one of the reasons for lower HbA1c measurement, which can lead to missing identification and control of the disease in diabetic patients.

CONCLUSION {#sec1-5}
==========

The findings of this study indicates that less stress, education, and weekly exercise had a significant role in controlling disease progression in diabetic patients from the Northwest of Iran and noncompliance with the prescribed diet by the physician and lack of timely medicine intake were the main reasons for uncontrolled disease.
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